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July 15, 1994

Mr. Dane Ericksen
HaMMett &Edison, Inc.
Box 280068
San Francisco, CA 94128-0068

Dear Dane,

Western Regional Sales Office
~'8U AnjoU creeK Circle
San Jose, CA 95120

(408) 927-9161

Concerning the overload threat from pes, the attached data sheet for our new
Millennium CR Central Receiver may be of help. Please remember, this is the
latest and most advanced receiver on the market. 0lde~ models (ours and
other brands) will not have comparable numbers for adjacent channel
rejection and/or dynamic range. Let's make some assumptions. If the
interfering transmitter was on an adjacent tower 100 feet away and the ENG
steerab1e antenna happened to be looking right at it:

1) Received signal level into the ENG antenna (excluding near-field
coupling and reflections) would be EIRP-FSL or 62.04-68.17= -S.13dBm.

2) ENG antenna gains are in the order of 20-26dB. So we are looking at
an input signal 'eve' into the antenna-mounted LNA of at least +13d8ml
Most LNA's are in compression at this point. Bypassing the antenna-mounted
LNA is not a solution. Most stations run with the LNA in except for local
shots.

3) Most ENG receivers have a dynamic range from -25dBm to -85dBm. Ours
will offer SOdS rejection to a signal 9.5 MHz away. Others will not be 8S
good. With the LNA bypassed, our receiver will handle in-band signals as
'oud as -20dB. Without benefit of an exotic (and expensive) RF filter to
attenuate the PCS signal, the front-end of our receiver will definitely
overload.

In summary, without a healthy guard band, most or a" existing ENG receive
systems will be rendered useless by the presence of a local PCS station.

Sincerely yours,

Microwave Radio Corporation

(l...f :>ds;:;j::;J-,,----\.')
Carl GU8staferro~
Western Regional Sales Manager

120 Alpha Road. Chelmsford! MA 01824·4168 USA I (508) 250·1110
FAX: (508) 256·5l15 I TELEX: (910) 240·5078

(NTL FAX: (508) 256·6225
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Millennium CR
Central Receiver
Wideband and
Dualband 2n or 2/13 GHz

Features
• Dual down conversion frequency

synthesized local oscillators
• Superior adjacent chennel

relectlon
• ChoIce of Wideband and

Dualband models:
,.,. 1.99-2.11 &2.45-2.5 GHz,

10 channels plus offsets
>- 6.4-7.1 GHz,

14 channels pius offsets
:r.- 12.7-13.2 GHz,

20 channels plus offsets
• Remote control capability
• low noise pre-amplifier standard
• Selectable IF bandwidths
• Filtered and composite video

outputs
• 70 MHz IF output
• Two audio channels standard,

four audios optional

Microwave Radio Corporation
20 Alpha Road
Chelmsford, MA 01824-4168 USA

TEL: (508) 250·1110
FAX: (508) 256·5215

Outside the United Slalu.·
TEL: (508) 256·8335
FAX: (508) 256·6225
TELEX: (910) 240-5078
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THE MILLENNIUM CR IS A HIGH-PERFORMANCE, RACK-MOUNTED

receiver tl/at supports dualband 2(7 or 2/13 GHz operation. This

dual·conversion receiver has been designed especially for

. operation in crowded RF environments where undesired adjacent
signals may be significantly stronger than the desired signal.

lhe Millennium CR acllieves superior performance through the use of state-of·
the-arl desigll techniques and components. Excellent threshold and sensitivity
specificatkms (lIe ,i(:liiel'ed lfHOU~h Illu usc of a built· in low noise amplifier. The
Millennium CR is equipped with two switcllable IF tilters. Operating channel, IF
filter selection, and 0111(:, kCy functions can be remotely c:ontrolled. Microwave
Radio olters the Millennium CR in anumber of frequency bands to cover both the
U.S. orot\elcflsl <lrld government channel allocations, a~ well as the international
CCIR 2, 7, and' 3GHz Irequency allocatiolls.

The Milienniul11 CR Jt!ceiver features several tiilll!lL:1l1lr filler options, ranging
from a higl11y selective ['Iarrow band filter (10 MHz bandwitlth) that would be used
under CIl;wucd U.S. ENG conditions wl1en lhc "shOI Oiust get throuoh," to wider
bandwidth filters tl1at provide full CCIR performance. Depending upon Intcrfarence
conditions. two filters call be selected. either separately or in cascade, When the
narrow band filters arc "switched in," the Millennium CR provitles more than 60
dB of reJectioll elt ~ 10 Mi 17.

Microwave Radio Cor por Clti()Il offers the Millennium CR if! both 525 (NTSC) line
:.md 6:?5 line (CCIR/r'AL/S[CAM) models. llie 5t;,IHlaro Mlicnnium CR II1cludes
fwo lJrogf<1111 31J010 c:1i\:·I:":els, will1 (,ptiNlal CilPiI(;l\y (01 fOlIr [luoio channels.



Millennium CR Central Receiver Specifications
Superheterodyne, dual conversion
525/625 lino video, four audio channels

-3 dB t 6MHz; -60 dB ± 9.5 MHz
-3 dB:!: 7.5 MHz; -50 dB ± 19 MHz
-3 dB ± 10 MHz; -60 dB:t 22 MHZ
-3 dB:t '4 MH2; ·60 dB :l32 MHz

0.5% maximum
2.0% maximum
75 ~s

50 ~s or flal

- 200 10 +556C
ot 100 10 ... 400G
98% (110~ to; 40°C)
15,000 It. (4,500 m)
50,000 ft. (15,000 m)

Millennium CR Central Receiver, 2GHz
Millennium CR Central Receiver, 2[7 GHz
Millennium CR Central Receiver, 2/13 GHz

AUDIO PERFORMANCE _

Frequency Response
50 Hl to 15 kHz: ±1.5 de maximum"'·
50 Hz to 10 kHz: t 0.5 dB maximum

••• Audio {(lsp..0llse includes a 15A'Hz lowpasS/notch IIller, which ImprOV8$
the audio SIN. ThIs filler call be removed on spN;;al order jfawider
bandwidth or f/at !udio channof is rSQlJl'red.

Harmonic Dlslorllon
@ 75 kHz Peak DC\'iatioll:
@ 200 kHz Peak Devlallon:

De-emphasis, SIandard:
Optional:

Output level
1kHz 11 @ 75 ~H~ Pk DeviatiOn; Adjustable, 0to +9dBm
rar.:lory preset: +9dBm

Impedance. Standard: 600 nbalanced
Optional: 150 n or 50 n

Signal-lo-Noise Ratio: 70 dB minimum
Rei: '5 kHz pf:ok deviilfiOrl willi pulse ,rid bar video test signal (NO dBm Rei

POWER REQUIREMENTS •••••••••
115/230 Vac i 13% (50/60 Hz), SO 10400 kHz at 50 Watts

PHYSICAL CHARACTERISTICS
Size: 5.25"h x19"w x15.4"d

(13.3 x48.3 x39.3 em)
251bs. (11.4 kg)

REMOTE CONTROL FUNCTIONS _
Signal strength, squelch, channel selection, IF bandwidth,
local remole. alarm

Weight:
ENVIRONMENTAL -- _
Temperature, Operallng:

Full Specifications:
Relative Humidity:
Allilude. Operating:

Storage:

PART NUMBER
903501-1
903501-2
903501-3

Ali SpO':l1iCllH(1IlS S~hje~11(J change w!lhOI~ nolicc.
4' 1994 Mic1oil'ave Railio CorpOllliOIl Ptinlej in USA 319-4 Parll: 52500-164

GENERAl _

Type:
Radio Capacity:
frequency Bands·:

Standard: 1.99-2.1 &2.45-2.5 6Hz. 10 channels plus offsets
Optional: 6.4-7.1 GHz, 14 channels plus ollsels .

12.7-13.2 GHz. 20 channels plus offsets
'Otller frp-quMCiE:S and Cllarmel plans availablB on sp8clal order.
local Oscillator: Digilal frequency synthesizer (first L.O.)

Phase locked (second L.O.)
:t 0.005% (2 GHz receiver)
744 Mliz
30 MHz
70 MHz
2swilchable bandwidths slandard
10,15.20, or 30 MHz BW filter
2.0 dB typical, 2.5 dB maximum

FreQuency Stability:
FIrst IF Frequency:
FlrsllF Bandwidllt
Second IF rreqvency:
Second IF Bandwidth:

Optional:
Receiver NoIse FIgure:
Receiver Scloclivily (lyp)

10 and 15 MHz fillers:
15 MHz Filler:
20 MHz Filler:
30 MHz niter:

Video Outpul (4.25 or 5.5
MHz filler option~l): 1Vp-p for:!: 4MHz deviation

Baseband Output (wide:band); 1Vp-p lor 1 4MHz dtwiatic,n
IF Output (70 1101Hz): oj> 3dBm 2; 3dB
Audio Subcarriers: Two standard (4.83, 5.8,6.2.6.8.7.5,8.3

or any CCIR froquency)"
Optional: Atolal of four irllernal audio subcarriers

·"t1-1Ien 10MHz IF bandwidth Is swl1clied In. only specllicalioJls on
4.83 MHz subcarrier is guaranlsed. ~en 15 MHz is uS8d. only
4.83- 6.8 MHz audio specification Is ~uarBnlBed.

VIDEO PERfORMANCE _
Emphasis: Standard CCIR 525 or 625 line
Frequency Response
Vi~eo Oulpul (With 4.2 MHz video
tiller and 15 MHz IF bandwidth): 10 kHz-4.2·MHZi 0.25 dB max.
Video Outpul (With 5.S MHz video
tilter and 15 MHz IF bandil.~d1h): 10 kHz-5.5 MHz ~ 0.25 dB max.
Baseband Oulput: 10 kHz-8 MHz + 0.5. -3 dB max:

IF Filter: 10 MHz 15 MHz 20 MHz 30 MHz
Signal-to-Noise: 68 dB min. 68 dB min. 68 dB min. 68 dB min.
Signal-lo-Hum: 65 dB min. 65 dB min. 65 dB min. 65 dB min.
Differential Phase: 3" typo 1:> max. 0.5" max. 0.50 max.
Dlllerenlial Gain: 6% typ. 1%max. 1%max. 1%rnilx.
Field Tilt: 1%max. 1%mi\x. 1%max. 1%max.
Chroma Delay: t 30 ns ± 20 ns ~ 20 ns :i 20 ns
Chroma Gain: 5% lyp. 4% max. 2% max. 2% max.
• With 30 MHZ IF Filler.
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